Background {#Sec1}
==========

The World Health Organization defines occupational injury as an epidemic problem in the field of public health in developing countries \[[@CR1], [@CR2]\]. The human suffering caused by the injuries is hurtful to the employee, the employer and society \[[@CR3]--[@CR5]\]. According to the International Labor Organization there are 270 million occupational accidents causing 2 million deaths annually \[[@CR6]\]. In the United States the cost of occupational injuries was \$177.2 billion, and 35 million working days were lost annually \[[@CR3]\]. The construction industry is responsible for more than half of all occupational injuries and deaths worldwide \[[@CR7]\]. It is widely recognized as having high accident rates which result in absence from work, loss of productivity, permanent disabilities and even fatalities \[[@CR8]\]. The estimated direct and indirect costs of fatal and nonfatal construction injuries totaled about \$13 billion annually. The medical expenses of nonfatal injuries alone cost more than \$1.36 billion annually \[[@CR9]\].

Construction is a sector that has very specific hazards, like work at heights, work with power tools, more than one trade and more than one employer/contractor working on a single site with lack of coordination, working in the outdoor elements, work with power tools, contractual work as opposed to permanent employment, lack of standards or regulations among workers in terms of expertise in their trade and training standards, less regulation and enforcement than other sectors. Studies reveal that there are various factors that are significantly associated with occupational injury. These factors include lack of health and safety programs, young workers, male sex \[[@CR10]\], lack of formal education \[[@CR11]\], smoking \[[@CR12]\], sleeping problems \[[@CR13]\], lack of physical exercise \[[@CR14]\], frequent alcohol consumption \[[@CR12]\], extended work hours \[[@CR15]\], night work \[[@CR15]\], physically demanding work \[[@CR16]\], low job experience \[[@CR15]\], and non-use of personal protective equipment \[[@CR17]\].

The impact of occupational health and safety hazards faced by construction workers in developing countries is 10 to 20 times higher than those in industrial countries \[[@CR18]\]. In Ethiopia information regarding construction injuries is rare, and very limited attempts have been made to investigate the prevalence and associated factors \[[@CR19]\]. This paper presents the findings of a study which investigated prevalence and factors associated with occupational injuries among building construction workers in Addis Ababa, Ethiopia. The information could help in designing appropriate preventive and control strategies.

Methods {#Sec2}
=======

Study design, area and period {#Sec3}
-----------------------------

A construction site-based cross-sectional study was conducted to assess prevalence and factors associated with occupational injuries among building construction workers in Addis Abba, the capital city of Ethiopia from February to April 2015.

Participants {#Sec4}
------------

All employees who were directly involved in the process of construction in the last 1 year were included in the study until the required sample size was obtained. Workers who were absent from work for any reason during the time of data collection were excluded from the study.

Survey tool {#Sec5}
-----------

A pre-tested and structured interview questionnaire was used to collect the data. The questionnaire contained detailed information on socio-demographic, behavioral and environmental factors that could have association with injuries. The respondents were asked the question stated as, "Have you ever had any physical injury resulting from an accident in the course of construction work in the past 1 year?" to determine prevalence of injury. A generic job satisfaction scale was used to assess workers status of job satisfaction. The respondents were also asked a close ended question to determine the main causes of injuries as perceived by them: "What are the main causes of injury at this workplace? 1. Lack of awareness 2. Poor working conditions 3. Lack of PPE 4. Others".

Sample size calculation {#Sec6}
-----------------------

Epi info version 7 was used to determine the sample size of 544 by taking 6999 total population of construction workers, 38.7 % expected proportion of injury \[[@CR19]\], 5 % confidence limit, 95 % confidence level, 5 % non-response rate, 1.5 design effect.

Sampling procedure {#Sec7}
------------------

The multi-stage sampling technique was used to select the study participants. In the first stage, 4 condominium construction sites were randomly selected by the lottery method from 8 sites in the Addis Ababa city administration. In the second stage, the total of 544 samples was proportionally allocated to each selected sites (i.e. 82 to site 1 (N1 = 546), 128 to site 2 (N2 = 840), 148 to site 3 (N3 = 970), and 186 to site 4 (N4 = 1227)). The participants were drawn from the site's list of workers using simple random sampling. Three trained degree holders participated in the data collection processes.

Data quality control {#Sec8}
--------------------

The training of data collectors and supervisors emphasized issues such as the data collection instrument, field methods, inclusion--exclusion criteria and record keeping. The investigators coordinated the interview process, and spot-checked and reviewed the completed questionnaire on a daily basis to ensure the completeness and consistency of the data collected. The interview questionnaire was pre-tested on 20 respondents in order to identify potential problem areas, unanticipated interpretations and cultural objections to any of the questions. Based on the pre-test results, the questionnaire was adjusted contextually.

Data management and statistical analyses {#Sec9}
----------------------------------------

Data entered and cleaned using Epi info version 7 statistical software were analyzed on SPSS version 20. Frequency distribution, mean, standard deviation and percentage, were employed for most variables. All independent variables were fitted separately into a bivariate logistic model to evaluate the degree of association with injuries. Then, variables with a *p*-value \< 0.20 were exported to multivariable logistic regression model to control confounders. The odds ratio (OR) with a 95 % confidence interval (CI) was used to test the statistical significance of variables. Only statistically significant variables were presented.

Operational definitions {#Sec10}
-----------------------

### Occupational injury {#Sec11}

Any physical injury resulting from an accident in the course of construction work in the past 1 year prior to this study.

### Job satisfaction {#Sec12}

The employee was considered as satisfied with job when his/her sum of generic job satisfaction scale score was 32 or above \[[@CR20]\].

### Personal Protective Equipment (PPE) {#Sec13}

Utilization of specialized clothing or equipment worn by employees for protection against health and safety hazards. Workers were classified as *those who used PPE* when they were observed wearing the PPE that were necessary to be worn during a particular activity.

Permanent employee {#Sec14}
------------------

Any contract of employment between employee and employer concluded for an indefinite period \[[@CR21]\].

Temporary employee {#Sec15}
------------------

Any employment contract between employee and employer made for defined period \[[@CR21]\].

Cigarette smoker {#Sec16}
----------------

An employee who was smoking one cigarette a day for at least 1 year \[[@CR22]\].

Alcohol drinker {#Sec17}
---------------

An employee who drinks at least five drinks per week for men and two drinks per week for women for at least 1 year \[[@CR22]\].

Khat chewer {#Sec18}
-----------

An employee chewing khat (a mild psychoactive substance) three times a week for at least 1 year \[[@CR22]\].

Ethical considerations {#Sec19}
----------------------

The study protocol was reviewed and approved by the Institutional Review Board of the University of Gondar via the Institute of Public Health. Permission was obtained from city government of Addis Ababa Social Affair Office prior to data collection. Study participants were interviewed after informed written consent was obtained. They were also informed that their participation was voluntary and that they could withdraw from the interview at any time without consequences. The participants were assured that their responses would be treated confidentially through the use of strict coding measures. Finally, safety education was given to workers who reported injuries. They were told to avoid unsafe acts, to use PPE and to follow safety rules.

Results {#Sec20}
=======

Socio-demographic characteristics {#Sec21}
---------------------------------

A total of 504 employees completed the questionnaire making response rate 92.6 %, of whom 62.9 % were males. The majority, 89.5 %, of the employees belonged to the age group of 18--35 years. Half, 50.4 %, attended secondary and higher education. Regarding religion 72.4 % of the employees were Christian. The single were 58.3 %. The majority, 80.2 %, had a monthly salary of Birr 1000--3000 (Table [1](#Tab1){ref-type="table"}).Table 1Socio-demographic characteristics of building construction employees in Addis Ababa, Ethiopia, 2015VariablesNumberPercentSex Male31762.9 Female18737.1Age (in years) 18--3545189.5  \> 355310.5Marital Status Single29458.3 Married17634.9 Widowed/divorced346.8Educational status Illiterate306.0 Primary22043.6 Secondary and above25450.4Religion Christian36572.4 Muslim13727.2 Other20.4Monthly salary (in US \$) 50--15040480.2  \> 15010019.8

Workplace and behavioral characteristics {#Sec22}
----------------------------------------

Three-fourths, 75.8 %, of the participants were temporary employees. The majority, 84.7 %, served for less than 2 years. Regarding hours spent on work 91.9 % of the employees had worked for ≤8 h per day. More than three-fourths, 77.8 %, of them were satisfied with their job. The majority, 76.6 %, did not use PPE. Eighty four percent did not attend any kind of workplace safety training. The majority, 59.1, 73.4 and 91.3 %, of the employees didn't drink alcohol, chew khat and smoke cigarette, respectively (Table [2](#Tab2){ref-type="table"}).Table 2Workplace and behavioral characteristics of building construction employees in Addis Ababa, Ethiopia, 2015VariablesNumberPercentEmployment pattern Permanent12224.2 Temporary38275.8Work experience (in years)  ≤ 242784.7  \> 27715.3Working hours per day  ≤ 846391.9  \> 8418.1Job satisfaction Satisfied39277.8 Dissatisfied11222.2Safety training Yes8216.3 No42283.7Use PPE Yes11823.4 No38676.6Drink alcohol Yes20640.9 No29859.1Smoke cigarette Yes448.7 No46091.3Chew khat Yes13426.6 No37073.4

Prevalence of Injury {#Sec23}
--------------------

The prevalence of injury among building construction employees was reported to be 38.3 % \[95 % CI: (33.9, 42.7)\] in the past 1 year, of whom 62.2 % were males. The majority, 79.3 and 83.9 %, served for less or equal to 2 years and did not use PPE, respectively. The common types of injuries were 66.3 % cutting and 28.5 % falling. Nearly half, 46.6 %, of the incidents were leg injuries followed by 43.5 % finger/hand. The major cause of injuries was lack of safety awareness, 46.7 % (Fig. [1](#Fig1){ref-type="fig"}).Fig. 1Causes of injuries reported by employees

Factors associated with injury {#Sec24}
------------------------------

Table [3](#Tab3){ref-type="table"} presents factors which remained statistically significant in the bivariate and multivariable logistic regression analyses. In this study the independent predictors of injury on the multivariable analysis include use of PPE \[AOR: 0.4, 95 % CI: (0.2, 0.7)\], work experience \[AOR: 0.4, 95 % CI: (0.2, 0.7)\], khat chewing \[AOR: 2.6, 95 % CI: (1.6, 4.2)\] (Table [3](#Tab3){ref-type="table"}).Table 3Factors associated with injuries among building construction employees in Addis Ababa, Ethiopia, 2015VariablesInjuriesCrude OR (95 % CI)Adjusted^a^ OR (95 % CI)YesNoUse PPE Yes31910.5 (0.3, 0.7)0.4 (0.2, 0.7) No16222011Work experience (in years)  ≤ 21532740.5 (0.3, 0.8)0.4 (0.2, 0.7)  \> 2403711Chew khat Yes70642.2 (1.5, 3.3)2.6 (1.6, 4.2) No12324711^a^ The multivariable model was adjusted for age, sex, educational status, marital status, employment pattern, monthly income, cigarette smoking, alcohol drinking, job satisfaction, working hours per day and safety training

Discussion {#Sec25}
==========

Industrial safety and health problems are becoming major challenges in Ethiopia because of low occupational hazards awareness, lack of workplace safety and health policy, and inefficient safety management systems. Due to these factors employers, workers and the government are incurring measurable and immeasurable costs. Injuries remain the major occupational health problem among construction employees \[[@CR8], [@CR9]\]. In this study the prevalence of injury among the employees was 38.3 % \[95 % CI: (33.9, 42.7)\]. This finding is in line with a study from Ethiopia (38.7 %) \[[@CR19]\], and higher than that of studies from Egypt (18.4 %) \[[@CR23]\] and India (22.9 %) \[[@CR24]\]. The discrepancy could be due to methodological differences, like study populations, methods of data collection and workplace conditions, like employees' level of awareness of hazard control and disease prevention and accessibility of workplace safety services. Emphasis on preventive measures, such as short and long-term training as well as encouragement to use safety tools can effectively decrease the prevalence of occupational injuries \[[@CR7]\].

This study identified important predictors influencing the occurrence of occupational injury. The odds of injuries among employees who used PPE were 60 % less compared to those who did not. Use of PPE is one of the important measures to safeguard workers from exposure to occupational hazards, especially in developing countries where conventional occupational safety control measures remain a challenge to implement \[[@CR25]--[@CR27]\]. PPE is the lowest measure in the hierarchy of hazard control that works because it depends on workers' behavior \[[@CR28]\]. Engineering controls, substitution and administrative controls are more effective methods that do not depend on workers' behavior. In this study more than three-fourths of the employees did not use PPE during work. This may signify that there was poor provision of PPE from employers, and lack of awareness about its importance by the workers. As a recommendation, it is imperative that safety programs need to pay more attention to provision and use of PPE.

Another important finding of this study was that the odds of injuries among employees who served for less or equal to 2 years were 60 % less compared to those who served for more than 2 years. The possible explanation for this may be that those employees who served for greater than 2 years could be accustomed to the work environment and developed false consciousness of safety which drive them not to comply with safety precautions including proper use of PPE. It might also be due to the fact that the lack of safety awareness programs in the workplaces, poor working conditions and lack of PPE, which were described in this study, could influence employees' experience of injuries during their longer stays. Finally, there could be a healthy worker effect, since absent workers were not included in the study and may have left this workforce due to injury.

The odds of injuries among employees who chewed khat were about three times more compared to those who did not. This might be due to the fact that abuse of mind altering substances, like khat is likely to cause a change in the behavior and impair workers concentration and performance. A high blood level of such substances while at work will endanger both safety and efficiency, and be the cause of increased likelihood of mistakes, poor decision making and errors in judgment. As the result of this fact the industries' safety policy should consider control of substance abuse at workplace.

There are several limitations of this study that should be noted. Social desirability bias is a potential limitation in self-reported studies like this one, in that employees might report more socially acceptable responses than their actual day to day practice. In this study occupational injury is defined as any physical injury resulting from an accident in the course of construction work in the past 1 year prior to this study. Therefore, further studies need to be conducted to explain the nature of injury by its severity. As this is a cross-sectional study, the cause-effect relationship is not established between the different independent variables and injury. Moreover, injury status of the 40 workers who were selected but did not complete the questionnaire was not known. The prevalence is likely to be higher with the exclusion of injured workers --"healthy worker effect".

Conclusions {#Sec26}
===========

This is among the few studies describing construction health and safety in Ethiopia. In this study a relatively higher prevalence of injury was reported among building construction employees compared to other studies. If urgent interventions are not in place, the absence from work, loss of productivity and work-related illnesses, disabilities and fatalities will continue to be a major challenge of the construction industry in the future. Therefore, programs to mitigate the burden borne by construction-related injuries should focus on areas, such as provision of safety trainings, promoting use of PPE and monitoring substance abuse in workplace.
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